Background 15 Brucellosis is an infectious zoonotic disease that affects humans, livestock and wildlife. 16 Methods 17 A cross-sectional study was conducted in Mbeya region between November 2015 and January 18 2016 to investigate the seroprevalence of human brucellosis and identify associated risk factors 19 among individuals in risky occupations in Mbeya Region. A total of 425 humans from six 20 occupational categories were serially tested for Brucella antibodies using the Rose Bengal Plate 2 21
which has the 3 rd highest cattle population in Africa, many studies that have been done show 48 that brucellosis exists in livestock, especially in cattle and wildlife. However, very few studies 49 have reported on human brucellosis. The disease has been reported to occur in humans who 50 have direct exposure to cattle or cattle products like livestock farmers, abattoir workers, 51 veterinarians, shepherds and farm workers in many developing countries. A few studies in 52 Tanzania have reported seroprevalences among these high-risk occupations; however, the 53 disease has not been fully described in Mbeya region. This study was therefore aimed at filling 54 these information gaps and contributing to the existing body of knowledge.
55
Introduction 56 Brucellosis is a major zoonotic disease of public health and economic importance affecting 57 domestic animals, wildlife and humans [1] . It is the second most important zoonotic disease in 58 the world after Rabies [2] . Brucellosis is distributed worldwide but is common in countries that 59 do not have good standardized and effective public health and domestic animal health 60 programmes [3] . Although the genus Brucella consists of twelve species, it is noteworthy that 61 this list may change as other species continue to be discovered [4] . Among the Brucella species, 62 zoonotic infections are mainly attributed to B. melitensis, B. abortus, and B. suis [5] , while B. 63 canis has been mainly reported as an occupational hazard to veterinarians and laboratory 64 workers [6] . Human brucellosis is a highly debilitating infection that presents as an acute febrile 65 flu-like illness [7] . It is characterized by symptoms such as fever, anorexia, fatigue, headaches, 4 66 depression and weight loss that may easily be confused with malaria or typhoid [7] . The source 67 of human infection always resides in domestic or wild reservoirs.
68
Human cases continue to occur because of the traditional use of raw milk products and 69 following close contact with infected animals [8, 9] . It has been observed that most cases of 70 human brucellosis occur in rural areas where half of the people live in close proximity to their 71 livestock, consume raw milk and make cheese using unhygienic methods [7] . Although few 72 reports on human brucellosis exist, documentation of human cases of brucellosis in Sub-
73
Saharan Africa is scarce, particularly reports relating to isolation of the causative agents. In 74 sub-Saharan Africa, the prevalence of human brucellosis has been reported with varying 75 seroprevalence ranging from 0.02% to 31.8% [10, 11, 12, 13, 14] . In Tanzania, several studies 76 have been done in different regions including Katavi, Manyara, Morogoro, Northern Tanzania 77 and Mwanza which have reported human brucellosis at seroprevalence ranging from 0.6 to 78 48.4% [15, 16, 17, 18, 19, 20, 21] . However, there is no previous report on the disease among 79 the high-risk human population in Mbeya region. Therefore, this study was aimed at 94
Study population
95
The study population consisted of all individuals above 18 years that were involved in the cattle 96 value chain. They were grouped into six categories; livestock professionals, shepherds, butcher 97 men, abattoir workers, milk vendors and consumers of animal products. Sampling priority was 98 given to individuals with direct contact/exposure to animals. . Among the households with infected cattle herds, only 37 were enrolled out of 53 herds.
107
The selected study region encompassed a strategic population of individuals whose culture 108 encourages the use of animal products for proteins, thus predisposing them to zoonotic shipment to the University of Zambia laboratory where they were stored in at -20 degree until 116 they were examined for Brucella antibodies.
117
A pre-tested structured questionnaire was administered to the participants from whom blood 118 was drawn in order to collect information on demographic data, socioeconomic data, exposure 119 to animals and animal products, consumption of dairy and animal source products and the 120 presence of specific symptoms like fever, headaches, sweats, sleeping difficulties, fatigue, 121 weight loss, joint pain, muscle pain and back pain. 
Results

155
A total of 425 individuals working in the cattle value chain in Tanzania were included in the 156 study ( Table 1) . The overall human brucellosis prevalence was 1.41% (95% CI: 1.7-2.6). No
157
female participant (n=334) tested positive for brucellosis even though these were in the 158 majority compared to males (n=91). Brucella seroprevalence was recorded in three 159 occupational categories out of the six that were considered in our study ( (Table 2 ). High seropositivity (2.25%) was observed among the age group of 1-10 years while 175 male individuals had a higher seroprevalence (1.41%) than females (0%) as shown in Table   176 02. 
177
Conclusion and Recommendations
246
Our findings demonstrate the presence of human brucellosis in occupationally exposed 247 individuals, specifically abattoir workers, butcher men and shepherds in the Mbeya region.
248
Given that we applied random sampling strategy to obtain the sample size (from our earlier 249 study), the study findings can be generalized to the region. The results from this study indicate 250 that more work needs to be done to educate the occupationally exposed individuals on 251 brucellosis and its associated risks. Therefore, there is need to create public awareness, design 252 and implement control measures that will prevent further spread of the disease within and 14 253 outside the study area. We recommend regional and multi-sectoral collaboration, especially 254 among veterinarians and medical professionals using the one health approach in order to 255 combat the disease.
256
Limitations encountered in this study 257 Some of the limitations were that some shepherds from certain cattle herds that had been 258 screened earlier could not be screened due to the migratory nature of agro-pastoralism in search 259 of water and pasture.
